Abstract: In terms of ecological and environmental problems caused by human activities, changes in the pattern of land use play a decisive role in regional eco鄄security. In recent years, ecological considerations have been an important limiting factor and optimization goal, with the concept of eco鄄security reflected in land use pattern optimization. Supported by 3S technology, we chose the Huangfuchuan watershed of the Yellow River basin as the study area-a rare, sandy, gritty, intense erosion area of the world, where soil erosion and ecological water are important factors determining regional eco鄄 security. Here we carried out comprehensive research that involved the monitoring and forecasting of change in land use, soil erosion simulation, estimation of appropriate vegetation coverage, and optimization of land use. The results were as follows.
(1) Over the last 10 years, there has been a general change in land use in the Huangfuchuan watershed, with the proportion of construction land, woodland, cropland and shrub increasing gradually over time ( although the rate of increase has slowed) , and the proportion of water, grassland, sand and bare rock decreasing, most markedly in water resources. During this course of development, the watershed pattern of land use has been under tremendous pressure from the conflict between rapid urbanization, economic development and the conservation and rebuilding of the ecological environment. This scenario looks set to continue for some time in the future, and moreover, the distinct decline in water area would be the main obstacle in the above conflict. ( 2) Change in the pattern of land use was an important factor in the course of soil erosion, the annual modulus of soil erosion decreased rapidly from 16160.72 t / km 2 in 1987 to 9710.72 t / km 2 in 2015. To a degree, soil erosion was closely related to type of land use. According to the annual modulus of soil erosion in the same year, different types of land use impacted on soil erosion with the following order of magnitude: bare rock > sand > cropland > grassland > woodland > shrub, indicating that woodland and shrub were the preferred measures for vegetation restoration and a reduction in soil erosion. Furthermore, the alteration of sand and bare rock would be critical to the comprehensive control of soil erosion, a fact that could not be ignored. (3) The effect of soil and water conservation has been significant over the last 10 years; however, owing to the high proportion of sand and bare rock and the proliferating cropland in the watershed, the annual modulus of soil erosion remained higher than the permissible degree of soil erosion, namely 5300 t / km 2 . Land use pattern optimization can help to improve ecosystem services in the Huangfuchuan watershed, and achieve the goal of promoting eco鄄security. After optimization, the annual modulus of soil erosion could decrease by 5469.57 t / km 2 
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同土地利用类型的可能性,从而最终确定土地利用 的未来空间格局。 其计算方法为: 
表达式为: 
S 3 = 65.41 sin 2 兹 + 4.56sin兹 + 0.065 3.3摇 适宜植被盖度 经初步计算,皇甫川流域不同植被类型的适宜 植被盖度为 [6] : 杨树 37%-48%, 油松 36%-47%, 沙柳 46%-59%,柠条 43%-55%,沙棘 61%-79%, [ 2 ] 摇 Shi P J, Gong P, Li X B, Chen J, Qi Y, Pan Y Z. The methods and practice of study on the land use and land cover change.
Beijing: Science Press, 2000.
[ 3 ] 摇 Herrmann S, Osinski E. Planning sustainable land use in rural areas at different spatial using levels GIS and modeling tools.
Landscape and Urban Planning, 1999, 46(1 / 3) : 93鄄 101. 
